The essential oils from the leaves and flowers of Chiliadenus lopadusanus growing on Lampedusa Island were obtained by hydrodistillation and analyzed by GC-MS. The major component was camphor (39.4% in the leaves and 24.0% in the flowers), followed in the leaves by torreyol (6.7%), t-cadinol (5.2%) and 1,8-cineole (3.8%), while in the flowers by t-cadinol (15.2%), t-muurolol (5.1%) and torreyol (4.5%). Among the compounds identified, several seem to play a role in antibacterial, antifungal, allelopathic and spasmolytic activity. In addition, several compounds identified in this study seem to influence the attraction of Megachile (Eutricharaea) apicalis (Megachilidae) and Halictus (Seladonia) gemmeus (Halictidae), two hymenopteran here identified as pollinators of Chiliadenus lopadusanus.
Chiliadenus lopadusanus Brullo (Asteraceae) [synonym: Jasonia lopadusana (Brullo) M. Pardo & R. Morales] is a rupestrian chamaephyte endemic of Lampedusa Island (Italy) with a typical camphoraceous odor. To date, few papers have been published on the chemical composition of essential oils of the genus Chiliadenus. Avato et al. [1] investigated the chemical composition of C. iphionoides and reported potential spasmolytic activity; Romero et al. [2] compared essential oil extraction with the DTD technique (Direct Thermal Desorption) from aerial parts of C. glutinosus; Hammerschmidt et al. [3] reported that the essential oils of C. candicans and C. montanus showed antibacterial and antifungal activity, while Sacco and Maffei [4] reported the essential oils composition of C. lopadusanus and hypothesized that the main three compounds (camphor, borneol and 1,8-cineole) could contribute to the potential spasmolytic activity of the oil of this plant.
The chemical study of C. lopadusanus, to the best of our knowledge, seems to be limited to the investigation conducted by Sacco and Maffei [4] that reported only a partial determination of the constituents.
In the present study, we report the essential oil components of the aerial parts (flowers and leaves) of C. lopadusanus growing on Lampedusa Island and we compare these results with those reported in the literature and discuss their possible biological roles.
In the essential oils of C. lopadusanus 98 compounds have been identified, of which 85 are present in the leaves and 83 in the flowers (Table 1) . Leaves and flowers have several constituents in common with different percentages; the most abundant are oxygen containing monoterpenes (50.1% and 30.3%, respectively) and oxygen containing sequiterpenes (30.8% and 52.3%, respectively; Table 1 ). Among the volatiles detected the most abundant component was camphor (39.4% in the leaves and 24.0% in the flowers), followed in the leaves by torreyol (6.7%), t-cadinol (5.2%) and 1,8-cineole (3.8%), while in the flowers by t-cadinol (15.2%), t-muurolol (5.1%) and torreyol (4.5%).
Our results indicate that, at the least, the most abundant compounds found in leaves and flowers of C. lopadusanus have been reported in others Chliadenus species. Camphor is the main compound found in the previous investigation of C. lopadusanus by Sacco and Maffei [4] , C. montanus by Hammerschmidt et al. [3] and of C. glutinosus by Romero et al. [2] , while in C. iphionoides it is the fourth most abundant compound [1] , and in C. candicans it is not present [3] .
Croteau [5] suggested the biosynthesis pathways of camphor, where in the last step, borneol is oxidized to camphor. It is possible that the absence of camphor in C. candicans, and the lower levels of camphor linked to an upper content of borneol in C. iphionoides are related to geographical, ecological and phenological conditions, which could have an effect on the relative abundance and presence of these or other constituents in the essential oils composition, such as reported in Artemisia vulgaris by Satyal et al. [6] .
Analysis of the essential oils composition of the most abundant compounds (≥ 2%) identified in our samples of C. lopadusanus (leaves and flowers), combined with that found by Avato et al. [1] , Romero et al. [2] , Hammerschmidt et al. [3] and Sacco and Maffei [4] shows that they have similarity to the volatiles present in C. lopadusanus [4] , and to those present in C. glutinosus and C. montanus (Figure 1 ). Statistical analysis confirms the similarity in chemical composition of C. lopadusanus with the previous study by Sacco and Maffei [4] . Furthermore, the chemical composition of C. glutinosus and C. montanus are more similar between them, while C. iphionoides and C. candicans show different chemical compositions compared with the other species and also between them ( Figure 1 ). Ri on HP 5MS column; b Ri on HP Innowax column; t = traces, less than 0.05%
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Figure 1:
Multidimensional scaling (MDS) analysis of the major compounds present in the odor profiles of 5 species of Chiliadenus. MDS was performed using the most abundant (≥ 2% volume) compounds from their scent profiles, resulting in a twodimensional plot using the single linkage method and Euclidean distances between species. A: C. iphionoides [1] ; B: C. lopadusanus [4] ; C: C. lopadusanus (present study); D: C. glutinosus [2] ; E: C. montanus [3] ; F: C. candicans [3] .
Camphor, a typical constituent of the essential oils of Cinnamomum camphora, C. parthenoxylon, C. glanduliferum and C. longepetiolatum, among others [7] , has a long history of use in topical home remedies for a wide range of symptoms, and its use is well consolidated among the population of the whole world, having a long tradition of use as an antiseptic, antipruritic, rubefacient, abortive, aphrodisiac, contraceptive and lactation suppressant [8] . Furthermore, camphor has significant antimicrobial [9] , antifungal [10] and allelopathic [11] activity.
During the collection of the plant material on Lampedusa Island we observed that this plant is host to a community of Hymenoptera belonging to the families Megachilidae and Halictidae. Among these, Megachile (Eutricharaea) apicalis (Megachilidae) and Halictus (Seladonia) gemmeus (Halictidae) were observed on flowers of C. lopadusanus while collecting the pollen on the scopal hairs of the abdomen of M. apicalis and into the pollen baskets (corbiculae) of the tibiae of H. gemmeus (Figures 2; 3 , supplementary data). The same insects were observed visiting other flowers of C. lopadusanus thus suggesting that these species act as pollinators (Code 1 according to Adams and Lawson [12] ). These data are the first records of pollinators for C. lopadusanus.
It is interesting to note that Grant and Grant [13] reported that Megachilidae and Halictidae, among others, are known as
